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Summary Fracture morphology of maxillofacial trauma is often complex, so the clinicians
should be familiar with the imaging ﬁndings. Various radiographic methods have been used for
diagnosing maxillofacial trauma. In recent years, multidetector computed tomography (MDCT)
with multiplanar reformation (MPR) and three-dimensional (3D) images has become a standard
part of the assessment of maxillofacial injury because of the exquisite sensitivity of this imaging
technique for fracture. In this review, we will summarize the maxillofacial fractures using MDCT,
especially mandibular fractures and midfacial fractures including maxillary fractures. We will
also discuss the temporal bone fractures associated with mandibular trauma and the radiation
dose of MDCT. Maxillofacial bones support functions such as breathing, smelling, seeing, speak-
ing, and eating. Therefore, maxillofacial fractures require accurate radiologic diagnosis using
MDCT and surgical management to prevent severe functional debilities and cosmetic deformity.
© 2014 Japanese Association for Dental Science. Published by Elsevier Ltd.ontents
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1. Introduction
Fracture morphology of maxillofacial trauma is often com-
plex, so the clinicians should be familiar with the imaging
ﬁndings. Various radiographic methods have been used
for diagnosing maxillofacial trauma. Panoramic tomogra-
phy is widely used for the screening of orofacial trauma
as well as other diseases [1]. Cone-beam computed tomo-
graphy (CBCT) is also used for diagnosing orofacial diseases
[2]. However, despite a higher radiation dosage compared
to radiography, in craniomaxillofacial injuries, CT is the
imaging technique of choice to display the multiplicity of
fragments, the rotation and dislocation degree, or any skull
base involvement [3].
Multidetector computed tomography (MDCT) allows high-
quality multiplanar reformation (MPR) and isotropic viewing;
all of which improve the diagnostic power of this imag-
ing modality, thus beneﬁting maxillofacial trauma patients,
and can detect the non-displaced fractures and also provide
valuable three-dimensional (3D) morphology of the more
complex injuries in maxillofacial trauma [4—6]. In recent
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Figure 1 A 46-year-old male with mandibular fracture resulting fr
soft tissue edema (arrow). Axial image (b) demonstrates a median
fractures with soft tissue edema (arrows). Coronal image (d) demo
better advantage show median (arrowheads) and condylar fractures87
ears, MDCT with MPR and 3D images has become a standard
art of the assessment of facial injury because of the
xquisite sensitivity of this imaging technique for fracture
7—9].
In this review, we will summarize the maxillofacial
ractures using MDCT, especially mandibular fractures
nd midfacial fractures including maxillary fractures. We
ill also discuss the temporal bone fractures associ-
ted with mandibular trauma and the radiation dose of
DCT.
. Mandibular fractures
T was more sensitive than panoramic tomography, par-
icularly for fractures of the angle, ramus, or condyle
10]. Condylar fractures have been detected in 64.8% of
ll patients with mandibular fractures using MDCT [11].
or other studies, 48.0% of patients with mandibular
ractures had condylar fractures using radiographic exam-
nation [12], and condylar fractures accounted for 50.1%
f the mandibular fractures using panoramic radiography
om falls. Axial image (a) demonstrates a median fracture with
fracture (arrow). Coronal image (c) demonstrates condylar
nstrates condylar fractures (arrows). 3D images (e and f) to
(arrows).
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Figure 2 A 45-year-old male with midfacial fractures resulting from falls. Axial image (a) demonstrates maxillary and zygomatic
arch fractures with soft tissue edema (arrows). Axial image (b) demonstrates maxillary (arrow) and zygomatic arch (arrowhead)
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tractures. 3D images (c and d) to better advantage show zygom
nd CT examinations [13]. We consider that prevalence
f condylar fractures using MDCT was higher than those
f other reports because of the exquisite sensitivity of
DCT.
In this review, mandibular fractures were classiﬁed
ccording to the distribution described by Lieger et al. [14]
nto four types: median, paramedian, angle and condylar
ypes. The most common mandibular fracture site was the
ondyle (33.6%), followed by the angle (21.7%), and multiple
ractures of the mandible were present in 48.6% of patients
15]. Regarding the distribution of mandibular fractures, the
ajority (25.0%) occurred in the condyle and 23.0% in the
ngle [16]. The condyle (38.2%) and median (27.0%) were
ost frequently involved in the mandible [17]. The frac-
ure lines were multiple in 44.4% of all mandibular fracture
atients [18]. The condylar type was most common (47.1%),
ollowed by the median type (20.9%), and the percentage
f multiple fractures was 50.7% of all mandibular fracture
atients [9]. These reports suggest no difference of percent-
ge in mandibular fractures between single and multiple
ractures.
The median-type fractures were signiﬁcantly associated
tatistically with both unilateral and bilateral fractures of
he condyle [13]. The percentage of cases with condylar
racture was 75.2% of multiple fractures, 66.7% of median
ype, 45.5% of paramedian type and 12.3% of angle type [11].
e considered that trauma force was applied in the median
egion, causing indirect fractures of the condyle with or
ithout fractures in the median region. Fig. 1 shows the
DCT of mandibular fractures.
f
i
mmaxillary complex fractures (arrowheads).
. Midfacial fractures including maxillary
ractures
here are several types of midfacial fracture, including Le
ort I—III, zygomaticomaxillary complex, and anterior maxil-
ary and others [19—22]. Sohns et al. [21] showed that most
f the observed fractures seen in their study were orbital
ractures (22%), fractures of the maxilla (21%), nasal bone
14%), and zygomatic bone (9%). Smith et al. [22] indicated
hat common fractures were orbital (41%), malar and maxil-
ary (28%), and nasal bones (19%). These reports suggest the
ifference of percentage in midfacial fractures, although
ost of the observed fractures seen were orbital fractures.
In the midface, the zygomaticomaxillary complex frac-
ure was most frequently involved in falls [18]. The
ygomaticomaxillary complex was the most common frac-
ure of facial trauma in falling accidents [4,5]. The fractures
f the zygomaticomaxillary complex were observed most
ommonly due to violence [6]. The most common form of
nterpersonal violence is a hit with a ﬁst, but high-energy
eans, such as use of brass knuckles or kicking, are increas-
ng [6]. We consider that the high-energy resulting from
alls or violence was applied in the facial region, caus-
ng direct fractures of the zygomaticomaxillary complex
ype. Fig. 2 shows the MDCT of zygomaticomaxillary complex
ractures.
Maxillofacial bones support functions such as breath-
ng, smelling, seeing, speaking, and eating [22]. Therefore,
axillofacial fractures require accurate radiologic diagnosis
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using MDCT and surgical management to prevent severe
functional debilities and cosmetic deformity.
4. Temporal bone fractures associated with
mandibular trauma
Temporal bone fractures are often associated with injuries
involving other areas of the craniomaxillofacial skeleton
[23]. Complications of temporal bone fractures include con-
ductive and sensorineural hearing loss, facial nerve injury,
dural sinus thrombosis, carotid dissection, cerebrospinal
ﬂuid leak and orofacial pain with unidentiﬁed complaint
[24—26]. Therefore, early diagnosis of temporal bone frac-
ture is necessary for early trauma care.
Temporal bone fractures after mandibular trauma is
thought to be a rare entity [27—31], and only a few case
reports have described fractures of the tympanic plate
[27,28,30] and glenoid fossa [11,29,31] of the temporal bone
associated with mandibular trauma. The tympanic plate and
glenoid fossa fractures of the temporal bonemay occur when
the fractured or unfractured mandibular condyle impacts
the posterior bony wall. As clinicians are generally respon-
sible for all diagnostic ﬁndings when they perform MDCT,
this review suggests a focus on incidental ﬁndings, such as
temporal bone fractures.
5. Radiation dose of MDCT
Regarding radiation dose of CT, the effective dose for
the imaging of the maxillomandibular volume with CBCT
is signiﬁcantly lower than that with CT imaging meth-
ods [32,33], and CBCT for mandibular fractures have been
reported [2,34]. However, trauma included not only ambu-
latory patients with suspected facial fractures but also loss
of consciousness. MDCT is an effective tool for the detec-
tion of maxillofacial fracture location, degree of fragment
dislocation, soft tissue edema, and hemorrhage [35]. We
recommend MDCT instead of CBCT, especially for patients
who show an extensive craniomaxillofacial trauma, loss of
consciousness and depressed vital functions.
6. Conclusions
MDCT with MPR and 3D images has become a standard
part of the assessment of maxillofacial injury because
of the exquisite sensitivity of this imaging technique for
fracture. In this review, we summarized the maxillofacial
fractures using MDCT, especially mandibular fractures and
midfacial fractures including maxillary fractures. Fracture
morphology of maxillofacial trauma is often complex, and
maxillofacial bones support functions such as breathing,
smelling, seeing, speaking, and eating. Therefore, maxillo-
facial fractures require accurate radiologic diagnosis using
MDCT and surgical management to prevent severe functional
debilities and cosmetic deformity.Conﬂict of interest
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